Key indicators: single-crystal X-ray study; T = 297 K; mean (C-C) = 0.006 Å; R factor = 0.085; wR factor = 0.178; data-to-parameter ratio = 15.0.
In the title compound, C 24 H 27 N 2 P, the P atom is bonded to three C atoms in a trigonal-pyramidal geometry. The overall É-trigonal-bipyramidal coordination of the P atom is established when the contribution of the electron lone pair and of the N-P donor-acceptor distance of 3.051 (3)Å are considered. The 4-methylpiperazinyl ring adopts a chair conformation. Intra-and intermolecular C-HÁ Á Á hydrogen bonding leads to the consolidation of the structure. 
Related literature

Data collection
Bruker SMART APEX CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2000) T min = 0.959, T max = 0.971 14906 measured reflections 3667 independent reflections 2811 reflections with I > 2(I) R int = 0.064 Refinement R[F 2 > 2(F 2 )] = 0.085 wR(F 2 ) = 0.178 S = 1.20 3667 reflections 245 parameters H-atom parameters constrained Á max = 0.25 e Å À3 Á min = À0.25 e Å À3 Table 1 Selected geometric parameters (Å , ). Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz; (ii) Àx þ 3 2 ; y À 1 2 ; Àz þ 1 2 . Cg2, Cg3, and Cg4 are the centroids of the C1-C6, C13-C18, and C19-C24 benzene rings, respectively. Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT-Plus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2009); software used to prepare material for publication: publCIF (Westrip, 2009).
[2-(4-Methylpiperazin-1-ylmethyl)phenyl]diphenylphosphane A. Covaci, C. I. Rat and C. Silvestru
Comment
We report here on the preparation and structural characterization in solution and the crystalline state of an asymetric triphosphane, PPh 2 [C 6 H 4 {CH 2 N(CH 2 CH 2 ) 2 NMe}-2] (I).
Asymmetric organophosphorus(III) derivatives of the type PPh 2 R, where R is a substituent capable of intramolecular coordination, were reported in the literature (Pretorius et al., 2004; Alberico et al., 2007) . Nevertheless, only in the symmetrical triorganophospane P[C 6 H 4 (CH 2 NMe 2 )-2] 3 the nitrogen atom is coordinated to the phosphorous atom via N-P donor···acceptor interactions (Chuit et al., 1993; Chandrasekaran et al., 2002) .
In the structure of (I) the nitrogen atom bonded to the benzyl fragment is coordinated to the phosphorous atom trans to a phenyl group. This induces chirality at the Ψ-trigonal-bipyramidal phosphorus centre, in addition to the planar chirality (the nitrogen atom acts as the pilot atom and the phenyl group as the chiral plane). (I) crystallizes in the racemic form. The (R N A P ) isomer is shown in Fig. 1 . The (S N C P ) isomer is generated by symmetry with respect to the inversion centre.
The P-C bond lengths and C-P-C angles (Table 1 ) are in the range of those of triclinic PPh 3 (Ziemer et al., 2000) .
As expected, the P-C Ph bond in trans-position to the P-N bond is slightly longer than the other P-C bond. The length of the P-N bond donor···acceptor interaction is in the range of values found in P[C 6 H 4 (CH 2 NMe 2 )-2] 3 (Chandrasekaran et al., 2002) .
The structure displays intramolecular C-H···π bonds between one hydrogen atom of the piperazinyl group and a phenyl group (Fig. 2) . Four intermolecular C-H···π bonds are established between the hydrogen atoms of the phenyl groups and π electrons of the benzene rings of neighbouring molecules. Geometrical parameters of the hydrogen bonds are listed in Table 2 .
Experimental
To a cooled solution of [2-{4-MeN(CH 2 CH 2 ) 2 NCH 2 }C 6 H 4 ]Li (2.55 g, 13 mmol) in tetrahydrofuran (thf) (203 K) was added dropwise a solution of PPh 2 Cl (2.40 ml, ρ = 1.23 g/ml, 13 mmol) in thf. The reaction mixture was stirred at 203 K for 2 h and was allowed to warm to room temperature. The solvent was removed under reduced pressure and over the resulting oily product was added dichloromethane. The obtained suspension was filtered and the dichloromethane was removed under reduced pressure. The remaining oily product solidified on addition of hexane. (I) was isolated as a colourless solid.
Colourless crystals were obtained by the diffusion method from a dichloromethane/hexane mixture. Yield: 2.87 g (59%). 
Refinement
Hydrogen atoms were placed in calculated positions with isotropic displacement parameters set at 1.2 times of those of the parent carbon atoms for aromatic and methylene hydrogen atoms, and at 1.5 times for hydrogen atoms of the methyl group. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.6682 (4) 0.5851 (2) 
